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A mechanism which may be used as an internal combustion engine, positive displacement piston pump or compres- 
sor in which the output shaft (9) is co-axial with the pistons (1, 2), said shaft (9) passing longitudinally through the centre of 
the pistons (1,2), and in which the reciprocating movement of the pistons (1, 2) is transformed into rotational movement of 
the shaft (9), and vice versa, by means of a cylinder cam (10) mounted on the shaft (9) and rollers (1 1, 12, 13, 14) attached 
to torque resisting extensions (24, 25) of the pistons (1, 2). As the pistons (1, 2) are forced along respective opposed cylin- 
ders (3, 4) by gas pressure, the rollers (1 1, 12, 13, 14) mounted in extensions (24, 25) act on the cylinder cam (10) and pro- 
duce a torque on the cam (10) and thus rotation of the shaft (9). Conversely, in the pumping configuration, a torque appli- 
ed to shaft (9) by external means causes pistons (1, 2) to reciprocate in the cylinders (3, 4) and with the aid of suitable 
valving enables the mechanism to function as a pump. 
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AXIAL SHAFT PISTON ENGINE 
This invention relates to a mechanism which may be used as an internal 
combusion piston engine or positive displacement piston pump or compressor in 
which the output shaft is co-axial with the pistons and in which the 
reciprocating movement of the pistons is transformed into rotational 
movement of the shaft (and vice versa) by means of one or more cylinder 
cams mounted on the shaft and acting with rollers attached to the pistons. 

Conventional piston engines and pumps utilize a piston(s) - connecting rod - 
crankshaft arrangement in which the direction of the piston movement is at 
right angles to the axis of crankshaft rotation. This results in complexity in 
10 terms of parts, high reciprocating mass, side thrust on pistons, complexity of 
manufacture of crankshaft and crankcase assemblies, comparative large 
physical size per unit capacity and difficulty in balancing reciprocating 
masses, particularly in single cylinder units. 

The objects of this invention are to reduce physical size for a given capacity, 
simplify the manufacture of the major structural parts, reduce the number of 
parts, simplify the balancing of reciprocating masses, and increase mechanical * 
efficiency. 

The objects of this invention are achieved by arranging the pistons and shaft 
co-axially, with the shaft running through the centre of the pistons. 

20 The pistons and cylinders are arranged such that the pistons move inwards and 
outwards in their cylinders concurrently under the effects of the gas 
pressures in the combustion chambers and act, via rollers mounted in a yoke 
attached to extensions of the pistons, on the cylinder cam which is mounted 
on, and forms part of, the axial output shaft. This in turn produces torque in 
the shaft. 

Conversely, in the pump configuration, torque applied to the shaft rotates the 
cylinder cam which acts on the rollers and causes the pistons to reciprocate 
in their respective cylinders. 
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FEATURES 

30 The features that distinguish this mechanism from other piston engines are as 
follows; 

1/ The use of a cylinder cam instead of a crankshaft. 
21 Output shaft co-axial with piston movement. 

OPERATION 

The following details the operation of the engine. 

FIGURES 1A, IB & 1C show the mechanism as an internal combustion engine 
(see also schematic diagrams FIG 2 & 3). 

Two pistons (1) <5c (2) (FIG IB), reciprocate in cylinders (3) & (*). Each of 
which is enclosed at its end by an end cap (5) &(6) (FIGS 1A <5c 1Q which 
40 together with the top end of the piston (1) & (-2), forms the combustion 
chambers (7) <3c (8). 

A shaft (9) runs axially through the centres of the end caps and the. pistons 
and carries a specially shaped cylinder cam- (10) at its centre. 

The cam (10) is straddled by double rollers (11)(12) <5c (14)(13) (FIG IB) which 
are mounted in yokes (24) ic (25) attached to an extension of each piston (1) 
<3c (2), thus causing the pistons to reciprocate longtitudinally as the shaft (9) 
and cam (10) rotate. 

FIGURES 2 & 3 are schematic representations of the mechanism. 
The fuel air mixture enters, via a carburettor and valve (16) FIG 2, into the 
50 space (15) formed by the pistons around the cam as the pistons move outward. 
Movement of the pistons inward due to the further rotation of the cam results 
in the valve (16) closing and the fuel air mixtures starts to compress in space 
(15). When the pistons approach their inner most position, the induction port 
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(17) is uncovered by the pistons and the pressurised charge transfers from the 
space (15), via the transfer ports (18) into the combustion chambers (7) & (8). 

Further rotation of the shaft and cam causes the pistons to again move 
outward, covering the induction ports (17) and the exhaust ports (19) and 
compressing the fuel air charge in the combustion chambers (7) & (8). 

At the appropriate time, the spark plug (20) ignites the fuel thus causing a 
60 pressure build up in the combustion chambers (7) 6c (8) and the pistons to be 
forced inwards. This imparts a force to the cam (10) via the rollers (11) & 
(13) and causes the cam to rotate and impart torgue to the shaft (9). 

Further inward motion of the pistons uncovers the exhaust ports (19) thus 
allowing the burn't gases to escape ready for the induction of a fresh charge 
of fuel and air. As the shaft rotates further, the inlet ports (17) open and the 
cycle repeats. 

Torque reaction on the pistons (1) & (2) is opposed by flat linear roller 
bearings (27) acting between the piston yokes (24) & (25) FIGURE 4 forming 
part of the piston extension, and the centre section -engine casing, (26) FIG 4. 

70 The foregoing describes the operation when the mechanism is used as a power 
producing device. 

CYLINDER CAM VARIATIONS 

Whilst the foregoing description relates to drawings which show a two lobe 
cam (10), giving one inwards and one outwards piston stroke per revolution of 
the shaft (9), a multi lobe cam may be used to give more strokes per shaft 
revolution. 

FIG 6., shows a four lobe cylinder cam which will give two inward and two 
outward strokes of the pistons (1) & (2) per revolution when mounted on the 
shaft (9) in place of the two lobe cam - FIG 5. This will provide two power 
80 pulses per revolution of the shaft, hence increasing torque, when used in the 
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internal combustion engine configuration or two pumping strokes per 
revolution when used in the pump configuration. 



MECHANISM AS A PUMP DEVICE 

The operation when used as a pump is as follows. 

FIGURE 7 depicts one end i.e. one pumping chamber for simplicity* 
When the shaft (9) is turned by external means, the cylinder cam (10) rotates 
and causes the psitons (1) 3c (2), by means of the rollers (12) 3c (1*), to move 
inwards and draw fluid (gaseous or liquid) through the valve (21) into the 
annular space (7). Further rotation of the shaft (9) causes the pistons (1) 3c (2) 
90 by means of the rollers (11) 3c (13) to move inwards and force the fluid from 
the space (7) out of the valve (22). 



A further application of this configuration would have one chamber used as an 
internal combustion power producing piston engine (as in FIG 3) and the other 
chamber used as a pump. 
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CLAIMS 

The claims defining the invention are as follows; 

1/ An engine having its output shaft axially through the centre of the pistons 
and cylinders and shaft torque being produced by means of pistons acting on 
one or more single or double lobe cylinder cams mounted on and forming part 
of the shaft. 

2/ An internal combustion engine having two combustion chambers, one at the 
outer extremity of each of the two opposed pistons each of which moves 
inwards and outwards in cylinders concurrently and each acting via rollers 
10 attached to an extension of each piston, on a cylinder cam located between 
the pistons and mounted on and forming part of the axial output shaft so as 
to cause rotation of the shaft when pressure is applied to the pistons. 

3/ Application of a piston - cam - shaft arrangement described in claims 1 & 
2 in a fluid pump (liquid or gaseous) or compressor utilizing an axial drive 
shaft passing through the centre of the pistons and cylinders and driven by 
external means. 

*/ Combination compressor/ pump & internal combustion engine utilizing the 
piston - cam - shaft arrangements described in claims 1 & 2. Using one end 
i.e., piston and cylinder (claims 1 & 2), as power producing section and the 
20 opposite piston & cylinder as a fluid pump or compressor (claim 3), 
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